
 

UACE Biology 2019 paper 2 

1. Methylene blue is an indicator which when oxidized and colourless when reduced. The 

intensity of light passing through a mixture of solution/reactants containing methylene blue 

can be measured. A 100% transmission of blue light means that the methylene blue is in a 

complete oxidised state. 

Three solutions were mixed in test tubes as shown in table 1 

 

Table 1 

Test tube Contents of the test tube 

1 10cm3 of yeast suspension + 10cm3 of 0.5% glucose + 1 cm3 methylene blue 

2 10cm3 of yeast suspension + 10cm3 of 0.5% sucrose + 1 cm3 methylene blue 

3 10cm3 of yeast suspension + 10cm3 of 0.5% lactose + 1 cm3 methylene blue 

 

The test tubes were covered and maintained at 350C for 20 minutes. 

At 2  minute intervals, the percentage of blue light transmitted through the test tube of each 

solution was measured and the results are shown in figure 1 

 

 
(a)(i) Compare the changes in the percentage of blue light transmission through the test 

tubes containing glucose and sucrose (06marks) 

 



Similarities 

- Both start at the same time/are oxidized at 100% 

- For both percentage blue light transmission decreases with time 

Differences 

- The percentage intensity of blue for sucrose decreases gradually and linearly with time 

throughout the experiment while that of glucose decreased rapidly at first, then gradually 

and finally became constant 

- The percentage light blue transmission for sucrose was higher than that of glucose 

throughout the experiment. 

 

   (ii) Explain the difference(s) in (a)(i) (06marks) 

 Glucose is respired directly by yeast enzymes while sucrose has to be hydrolysed into 

glucose and fructose before glucose is respired. Thus, glucose is respired more readily 

than sucrose 

(b) Explain the differences in the variation of blue light transmission through the test tubes 

containing lactose and sucrose (08marks) 

 The percentage of blue light transmission for lactose remained constant at 100% 

because lactose is not acted on by yeast enzymes because yeast lack lactase enzyme. 

 Sucrose is acted  by enzymes to fructose and glucose and then glucose respired; 

electrons removed from glucose reduce methylene blue to colourless. 

  

(c) (i) suggest what would happen to the blue light transmission if lactose was mixed with 

lactase instead of the yeast suspension. (02marks) 

 The blue light transmission remains 100% due to lack of an enzyme that respire glucose 

after hydrolysis. 

   (ii) Sketch a graph to illustrate your answer (04marks) 

  
(d) In another experiment, changes in products of an enzyme catalysed reaction were 

determined at 250C, 370C and 600C. The results were presented graphically as shown in 

figure 2. Study the figure and answer the questions that follow. 



  
Explain the pattern of changes in the quantities of products of reaction at each temperature 

(i) A : the formation of product was formed fast and reached a lower maximum; and 

later became constant, because initially enzymes were activated more rapidly but 

became denature due to high temperature 

(ii) B: the formation of product was formed fast and reached a higher maximum; and 

later became constant, because enzymes were optimally activated and all the 

substrate were depleted 

(iii) C: products formed slowly because low temperature, enzymes were activated slowly

          

(e) Suggest what would happen to the reaction if the temperature was maintained at 450C. 

(02marks) 

        The maximum products as in B would be formed faster than in B but slower than in A 

2. Describe the physiological adaptations of 

(a) Vertebrates in dry environments, giving examples in each case (14marks) 

 

- Evaporation of water from lungs is reduced by exhaling air at a temperature lower 

than body temperature, e.g. Kangaroo 

- Long loops of Henle to maximize absorption of water from glomerular filtration 

- producing less toxic waste e.g. uric acid in birds 

- Use of metabolic water e.g. camel. 

- Low filtration rate 

- Tissues tolerant to water loss e.g. camel 

 

(b) Plants to water shortage(06mark) 

- Reversing stomatal  rhythm i.e. open stomata open at night and close during the day to 

reduce water loss 

- Roots with higher solute concentration than surrounding soil to allow water uptake 

- Water storage 

- Increased level of abscissic acid causing closure of stomata to reduce water loss 

3. Explain the reproductive strategies of flowering plants that have led to their 

(a) diversity (08marks) (promote out breeding) 

- Dichogamy: anthers mature and stigma become receptive at different times 
(i) Protandry: anther mature before the stigma 
(ii) Protogyny: stigma mature before the anther 

- Self-incompatibility: the pollen grain fails to develop on the stigma of the same flower. 



- Special floral structure: most hermaphrodite flowers have structural features that favour 
cross pollination; e.g. stigma may be above the anthers thus removing the possibility of 
pollen falling on the stigma of the same flower. Other have nectar and good scent to 
attract pollinator. 

- Inflorescence: having many flowers in close proximity on the same stalk favours cross 
pollination. 

- Some plants have monoecious flower, i.e. separate male and female flowers on the 
same plant. e.g. maize and coconut. 

- Some plants are dioecious, separate male and female flower of different plants. Despite 
the advantage of cross fertilization, dioecious plants are not many because only half of 
the plants are able to produce seeds and there is waste of pollen grains in wind 
dispersal. 

-  

(b) survival (12marks) 

- cross pollination leads to variations which promote survival 

- mechanisms of dispersal of fruits and seeds enable colonization of new places and 

reduce intraspecific completion 

- ovary protect ovules 

- short life cycles forming seeds in a short time and allows plant to survive unfavourable 

condition 

- vegetative reproduction that enable fast multiplication 

- dormant stages e.g. seed dormancy to survive unfavourable conditions 

- water storage to survive in dry area. 

- Floral structures such as brightly coloured petal to promote cross pollination 

 

4. (a) How does instinctive behaviour differ from learned behaviour? (04marks) 

      Differenced between instinctive and learned behaviours 

       

Instinctive behaviours Learned behaviours 

Inborn/inherited Acquired during life time 

Permanent/fixed/stereotyped Temporary/may be unlearnt 

Same for all organisms Differ widely 

Stimulated by specific stimuli Action taken after individuals decide to do 

 

(b) Explain the benefits of social behaviour to social animal. (16marks) 

- Species in large groups suffer less predators even when the predator is successful; 
The chance that one is picked is very low. 

- Predators are more successful at catching large prey when hunting in groups than 
when hunting on their own. 

- Wood lice buddle together and survive desiccation better. 
- Honey bees build hives with an internal air- conditioning system created by 

thousands of work be fanning with their wings 
- Males able to hold on to resources show their evolutionary fitness and are attractive 

to females.  
- Exclusive access to food, particularly at times of shortage.  
- Exclusive area for breeding and raising young.  
- Space for sexual display and courtship.  
- Spacing of animals avoids competition.  
- Reduces aggression / conflicts.  
- Improves local knowledge of predators and resources.  



- Faster learning of the offspring because young ones are close to adults 
- Saving energy by endotherms specially the young ones sleeping in groups 
- Specialisation of tasks 

 

5. (a) What is immunity (02marks) 

This is the ability of the animal to resist infections/counter the harmful effect of toxins; 

produced by infecting organism 

(b) Explain how the body reacts when 

 (i) a blood vessel is cut (08marks) 

- Damage to a blood vessel causes platelets to stick together at the site of damage 

and produce clotting substances/thromboplastin. 

- Thromboplastin stimulates conversion of plasma protein inactive prothrombin to 

active thrombin in presence of calcium ions and vitamin K. 

- Thrombin catalyzes conversion of soluble plasma protein fibrinogen to insoluble 

fibrin that forms a mesh network of threads a cross the wound/damaged part n 

which red blood cells are trapped to form clot. 

(ii) there is presence of antigens in the body (06marks) 

Presence of antigens in the body stimulates the lymphocytes to produce corresponding 

antibodies; the antibodies attack the antigen in the following ways 

- Clumps antigen and destroy it/agglutinin 

- Causes antigen to disintegrate/lysins. 

- Adsorb onto surface of antigens for easier phagocytosis/opsinins 

- Neutralizes the toxin/antitoxins 

- Precipitates the antigen molecules 

(c) What are the likely consequences of over bleeding to an individual? (04marks) 

- It leads to reduction of blood pressure which slows blood flow 

- It leads to reduction of red blood cells and ability of blood to carry oxygen 

- Kidney failure occurs due to reduced pressure leading to accumulation of wastes in 

the body 

- When the brain fails to obtain enough glucose and oxygen, a person becomes 

unconscious and eventually dies.  

6. (a) Using the law of Independent Assortment, explain the 3:1 ratio in F2 generation of 

monohybrid inheritance when one parent is homozygous dominant and the other 

homozygous recessive for a trait. (12marks) 

 

- Each trait is produced by a pair of alleles,  

- The alleles of genes separate during gamete formation, and the paired condition is 

restored by random fusion of gametes during fertilization 

- The zygote formed receives only one allele from each parent 

- A phenotype of recessive allele represented by a small letter is masked by a 

phenotype of dominant allele represented by a capital letter 

- When two similar alleles are present condition is referred to as homozygous state 

and when dissimilar alleles are present is heterozygous state. 

- When homozygous dominant individual is crossed with homozygous recessive 

individual; all the offspring in F1 generation show a dominant phenotype; when 

offspring in F1 generation are selfed, the F2 generation contain individuals with 

dominant phenotype and others with recessive phenotype in ratio 3:1 



For instance 

The cross of a tall plant and short plant is shown diagrammatically below  

The allele for tallness (dominant) character is represented by a capital letter T while the allele for 

shortness (recessive character) is represented by small letter t. It is assumed that each parent plant 

contains a pair of identical alleles; TT in case of tall plant and tt in case of short plant. 

           

 

(c) Give situations where the law of Independent Assortment may not apply (08marks) 

- Mutation 

- Lethal gene 

- Linked genes 

- Epistasis or interaction of genes 

 


